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Introduction

In the scope of MBMS it has been agreed that the critical messages will not be changed during one modification period. It has been discussed in [1] that the design of the MCCH transport layer should allow the selective combining between retransmissions of critical information in the same modification period. In the following contribution we would like to analyze whether it is possible to go even a step further and allow the UE to use soft combining in order to increase the probability of the reception of the critical messages.

Requirements for soft combining

Soft combining consists in general in recombining the soft bits after de-spreading, and is possible in the case the content of one code block is identical to the code block sent previously, or changed in a predefined way (chase combining or incremental redundancy). In the structure of the Rel 99 coding and multiplexing scheme the data that is transmitted on one transport channel during one TTI consists of one or several code blocks, so in order to be able to use soft combining the data that is transmitted in one TTI on a given transport channel should be identical.

Architectural impacts:

In order to allow the use of soft combining for the transmission of MBMS data on the MCCH the UE would need to know on which transport channel and in which TTIs the MCCH data is possibly transmitted in order to receive these TTIs and to store the de-spreaded and de-scrambled code blocks. The UE could then take advantage of evtl. soft combining capabilities.
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The size of the critical information (number of transport blocks) and therefore the number of TTIs that are needed in order to transmit it will change from modification period to modification period. In order to prevent the UTRAN to reserve unnecessarily a fixed number of TTIs for the transmission of the critical information the UE should do the conventional decoding and the soft decoding in parallel. 

The UTRAN can then use TTIs that are not used for the transmission of critical information in order to transmit other information.

In the case the UE is using soft combining on two different code blocks (i.e. TTIs that don’t contain critical information) the CRC code will fail, but since the UE can decode the TTI also independently, i.e. without the use of soft combining the UE will still have the chances to decode the transport blocks of each TTI.

UE capabilities:

Considering a HS-DSCH capable UE  with the lowest capabilities this means that the UE is able to store 14400 soft channel bits. Supposing the use of convolutional coding with a coding rate of 1/3 this would result in roughly a code block of 14400/3 = 4800 bits. Comparing this with the estimations made in  [2] which had a worst case assumption of  approx. 13x168 = 2184 bits soft combining of the critical MBMS information seems to be feasible for a UE that supports HS-DSCH even with the lowest UE capability.

Benefits:

In the case soft combining is used for MCCH the coverage of the transmission of the critical information is increased even further compared to the use of selective combining, or alternatively the necessary power could be decreased. The exact gain would need to be assessed by simulations.

Impacts on the specification

The impact on the specification should be negligible. The following needs to be ensured in order to allow the UE to use selective combining:

1) The UE should know the maximum number of TTIs that it should use to try to perform soft combining and the transport channel on which the critical information is transmitted. This information is always beneficial in order to avoid that the UE decodes the S-CCPCH on which the MCCH is transmitted during periods where no data is transmitted on the MCCH.

2) The RNC needs to schedule the critical information using the same transport channel and the same pattern at each repetition period

Proposal

It is proposed to capture in the TS on MBMS that the structure and the scheduling of the RRC messages on the MCCH for the critical information should allow the UE to use soft combining between the repetitions during one modification period. A text proposal is given below.
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5.2.3
MCCH Information Scheduling

The MCCH information will be transmitted based on a fixed schedule. This schedule will identify the TTI containing the beginning of the MCCH information. The transmission of this information may take a variable number of TTIs and the UE will keep receiving the S-CCPCH until:

· It receives all of the MCCH information, or

· It receives a TTI that does not include any MCCH data, or
· The information contents indicate that further reception is not required (e.g. no modification to the desired service information).
Based on this behaviour, the UTRAN may repeat the MCCH information following a scheduled transmission in order to improve reliability. The MCCH schedule will be common for all services.
The entire MCCH information will be transmitted periodically based on a "repetition period". The "modification period" will be defined as an integer multiple of the repetition period. The MBMS ACCESS INFORMATION may be transmitted periodically based on an "access info period". This period will be an integer divider of the "repetition period".
MCCH information is split into critical and non-critical information. The critical information is made up of the MBMS NEIGHBOURING CELL INFORMATION, MBMS SERVICE INFORMATION and MBMS RADIO BEARER INFORMATION. The non-critical information corresponds to the MBMS ACCESS INFORMATION. Changes to critical information will only be applied at the first MCCH transmission of a modification period. Changes to non-critical information could take place at any time.

The scheduling information will include information about the maximum number of TTIs and the transport channel that will contain critical information. The scheduling of the critical information at each  repetition period is identical (i.e. same transport channel and same pattern of transport blocks) in order to allow the UE to use soft combining for the decoding of the critical information.
The Figure 1 below illustrates the schedule with which the MBMS SERVICE INFORMATION and RADIO BEARER INFORMATION would be transmitted. Different colours indicate potentially different MCCH content.
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Figure 1: MCCH Information Schedule
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